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IN THE CLAIMS 



M ^. ;>L:,-i;iPJ-^^se suneud the claims as follows 2 



Claim 1 (currently amended) : A method for classifying facial image 
data, the method comprising the steps of: 

a) training a neural network classifier device for recognizing one 
or more facial images and 

obtaining corresponding learned models of the facial images used j 
for training; 

b) inputting a vector including data representing a portion of an 
unknown facial image to be recognized into said classifier; 'i :^ 

c) classifying said portion of said \in]cnown facial image according;; 
to a classification method; * 

d) repeating step b) and c) using a different portion of said 
unknown facial image at each iteration; and, 

e) identifying a single class result from said different portions 
input to said classifier , 



Claim 2 (original) : The method of claim 1, herein said classifying 
c) includes: 

at each iteration, comparing a portion of the xinknown image against 
a corresponding portion of the learned model image for each class; and, 
obtaining a confidence score for each classified portion - 



Claim 3 (original) : The method of claim 2, wherein said identifying^; Vi. ..^^ 
; - Step e) includes applying a rule to said confidence scores to obtain . . t:. 
-< • said single class result . ' ' 
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Claim 4 (previously amended) : The method of claim 3, wherein said 
\7 confidence ecore is a probability measure that a current portion of an 
unknown facial image is identified with a class, said applied rule . 
including obtaining class having majority of class labels determined fbr 
each unknown facial image. 

Claim 5 (original) s The method of claim 2, wherein said classifying 
Step c) includes decreasing at each iteration, the portion of the 
unknown image being tested and, comparing the decreased portion of the 
unknown image against a corresponding decreased portion of the learned 
model image for each class* 

Claim 6 (original) ; The method of claim 5, wherein said portions are 
decreased from 100% of the unknown facial image to 50% of the unknown ' 
' • facial image at equal decrements* 

Claim 7 (original) ; The method of claim 1, wherein a Radial Basis 
Function Network is implemented for training and classifying each image 
portion, 

C^aim 8 (original); The method of claim 7, wherein said training step 
comprises; 

a) initiating the Radial Basis Function Network, the initializing, 
step comprising the steps of: 

fixing the network structure by selecting a number of basis 
fiinctions F, where each basis function I has the output of a Gaussi^ 
" . non-linearity ; . 
• ' determining the basis function means p.^ where 1 = 1, F, 

using a K-means clustering algorithm; 

determining the basis function variances or^ ; and 
determining a global proportionality factor H, for the basis^ 
function variances by empirical search; 
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, . . ;. b) presenting the training, the presenting step conrprising the S ;^.?-. 

Steps of : ■ : 

inputting training patterns X(p) and their class labels C(p) 
: to the classification method, where the pattern index is p = 1, -_.r;;--.N;f^:py:r;>: 
computing the output of the basis function nodes yi (p) , , F, 
resulting from pattern X{p); 

computing the F x F correlation matrix R of the 
basis ftmction outputs; 

and 

computing the F k M output matrix B, where dj is the 
desired output and M is the number of output classes and j = 
1, — , M; and 

c) determining weights, the determining step comprising the 'stepffx; 

■ • ' of: -.^.i ''^^''^C'' 

' > inverting the F x F correlation matrix R to get: R"^; Z 

and 

solving for the weights in the network. 

Claim 9 (currently amended): The method of claim 8, wherein the 
"classifying step further comprises: 

presenting each Xtest portion at each iteration to the 
. classification method; and . / 

classifying each Xx.^^x. by: 

computing the basis function outputs, for all F basis functions; 
computing output node activiafe-ifee fts activations ; and 

selecting the output z-j with the largest value and classifying^jtb;^ ^.i-;. 
'^.Xte^t portion as a class y- ' .y,'^^] 

. ',iy.%h,: •■ .... ■• ' '■■/' 

Claim 10 (original) : The method of Claim l, wherein the classifying- 
step c) comprises outputting a class label identifying a class to which 
the detected unknown facial image portion corresponds to and a 
probability value indicating the probability with which the. unknown * 
, ..facial image pattern belongs to the class. 
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(currently amended) : An apparatus for classifying facia^,,4.nf^gj^; 
:data comprisxng: 

a neural network classifier device trained for recognizing one or: . 
ore facial images and generating corresponding learned models associated 
with the facial images used for training; 

means for iteratively inputting a vector each including data 
representing a portion of an xinknown facial image to be recognized into 
said classifier, a different image portion being input to said 
classifier at each iteration, said classifier device classifying each 
said portion of said unknown facial image according to a classification 
method ; 

means for identifying a single class result from said different. : 
^"portions input to said classifier • 

Claim 12 (currently amended) : The apparatus of claim 11, wherein said 
classifier includes; 

a mechanism for comparing a portion of the xmknown image against a 
corresponding portion of the. learned model image for each class, at each 
iteration; and, obtaining a confidence score for each classified 
portion. 

Claim 13 (currently amended) : The apparatus of claim 12, wherein, said 
means for identifying e^ -e p- e )- includoo moans for applyin g applies a rule 
to said confidence scores to obtain said single class result, 

. . .'. ; t v.- 

Claim 14 (currently amended) : The apparatus of claim 13, wherein said 
confidence score is a probability measure that a current portion of ari 
unknown facial image is identified with a class, said applied rule:: 
including identifying class having majority of class labels determined 
for each xinknown facial image. 
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Claim 15 (original) : The apparatus of claim 12, including mechanism for 
...decreasing each portions of each unknown facial image being tested, at 
,,,j.;^^;'?^:'/each iteration and, comparing the decreased portion of the iinknovm- 'draagieiiH • 
against a corresponding decreased portion of the learned model image' for" ^ ' 
each class* 

Claim 16 (original): The apparatus of claim 15, wherein said portions . 
are decreased from 100% of the unknown facial image to 50% of the, 
unlcnown facial image at equal decrements. 

Claim 17 (original) : The apparatus of claim 11, wherein a Radial Basis 
Function Network is implemented for training and classifying each image 
portion. 

* Claim 18 (currently amended) ; A program storage device readable t>y^ 
..^j ■. 7 . machine, tangibly embodying a program of a instructions executable, jb^ :.;;: 
the machine to perform method steps for classifying facial image dapa/,-, . 
the method comprising the steps of : 

(a) training a neural network classifier device for recognizing 
one or more facial images and obtaining corresponding learned v.;, ^.:„;. 
models the facial images used for training; j J 

(b) inputting a vector including data representing a portion of an* 
unknown facial image to be recognized into said classifier; 

(c) classifying said portion of said unknown facial image 
according to a classification method? 

(d) repeating step b) and c) using a different portion of said 
unknown facial image at each iteration; 

' ' . fnd, . . f : ■ 

v.;;^;'-;rfr<: (e) identifying a single class result from said different- port jLonsiiiir 
, ; input to said classifier. . . ,i; 
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Claim 19 (original) ; The program storage device readable by machine as 
claimed in claim 18, wherein said classifying step c) includes; ' 



r'-jyy'-' at each iteration, comparing a portion of the unknown image againTpt) 
ff*r;'5Sl!;:s,i^;.,^^ portion of the learned model image for each class ;.and> *i 

■ ' ''-obtaining a confidence score for each classified portion. • :. . v 



Claim 20 (original) ; The program storage device readable by machine as 
claimed in claim 19, wherein said identifying step e) includes applying 
a rule to said confidence scores to obtain said single class result. 

Claim 21: A method for classifying facial image data, the method 
comprising: 

training a classifier device for recognizing one or more facial 
images and 

obtaining corresponding learned models the facial images used for 
V.training; ■; 
• inputting a vector including data representing a portion of .an.. . .. 

unknown facial image to be recognized into said classifier; 

classifying said portion of said unknown facial image according to 
a classification method; 

repeating the inputting and classifying using a different portip?i,. 
of said unknown facial image at each iteration; and, 

identifying a single class result from said different portions 
input to said classifier; _ . 

and wherein: 

the classifying includes: at each iteration, comparing a portion of 
the un}cnown image against a corresponding portion of the learned model. 
;'-^: ;lp^ge for each class; and obtaining a confidence score for each. -.• • : : 

portion, the confidence score being a probability measure 
:.,:.'■> that a current portion of an unknown facial image is identified with, a 
» class, the applied rule including obtaining class having majority of 
class labels deteincnined for each unknown facial image; and 
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the identifying includes applying a rule to said confidence scores 

... - I'^jito obtain said single class result. ri'^.-. ^^jri 

■tfr4r^?'^!''*^laim 22 (new): A method for classifying facial image data, ' the m€tft'faiQd^«^( 
comprising : 

training a classifier device for recognizing one or more facial 
images and 

obtaining corresponding learned models the facial images used for 
training; 

inputting a vector including data representing a portion of an 
unknown facial image to be recognized into the classifier; 

classifying the portion of the unknown facial image according to a 
classification method; 

repeating the inputting and classifying using a different portion^ 
of the unknown facial image at each iteration; and, 

identifying a single class result from the different portions input- 
to the classifier; - Irt . 

and wherein: 

a Radial Basis Function Network is implemented for training and 
classifying each image portion; and 
the training includes: 

initiating the Radial Basis Function Network, the initializing 
■ including: fixing the network structure by selecting a number of basis 
functions F, where each basis function 1 has the output of a Gaussian 
non-linearity; determining the basis function means where 1=1,-, 
F, using a K-means clustering algorithm; determining the basis function 
variances oi^ ; and determining a global proportionality factor H, for 
the basis function variances by empirical search; 

presenting the training^ the presenting including: inputting 
training patterns X{p) and their class labels C(p) to the classification.- . 
method, where the pattern index is p = 1, « , N; computing the output 
of the basis function nodes yi (p) , F, resulting from pattern X{p) 
computing the F x F correlation matrix R of the basis fionction outputs; 
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and computing the F x M output matrix B, where dj is the desired output 
and Mis the number of output classes and j = l, _ , M; and 
: . determining weights, the determining including: inverting th^. ,F. x : 

■.y.:,H^:^^^orrelatxon matrix E to get R""^; and solving for the weights in tJaQ.^i,^./4;..j;^'i,v 



Claim 23 (new) : The method of claim 22, wherein the classifying 
includes : 

presenting each Xtest portion at each iteration to the 
classification method; and 

classifying each Xtest byi 

computing the basis function outputs, for all F basis fimctions; 
computing output node activations; and 

selecting the output z j with the largest value and classifying, the - 
Xtest portion as a class j . ' : * . 

? Claim 24 (new): Apparatus for classifying facial image data comprieingisj;;. 

a classifier device trained for recognizing one or ore facial 
images and generating corresponding learned models associated with the 
facial images used for training; 

means for iteratively inputting a vector each including data 
representing a portion of an unknown facial image to be recognized into 
the classifier, a different image portion being input to the classifier 
at each iteration, the classifier device classifying each the portion of 
the unknown facial image according to a classification method; 

means for identifying a single class result from the different 
portions input to the classifier, ; 

and wherein: 

the classifier includes: a mechanism for comparing a portion of the;.. 
. uxilmown image against a corresponding portion of the learned model ima^^;;. : 
-for each class, at each iteration; and, obtaining a confidence score for 
each classified portion,- 
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the means for identifying applies a rule to the confidence scores 
.to obtain the single class result; and 

the confidence score is a probability measure that a current 
,5.^;. .u.,. portion of an unknown facial image is identified with a class, the j.:.;, 
applied rule including identifying class having majority of class labels 
determined for each unknown facial image. 
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